Figure 9. Popeye caused by nematode infection in Bluegill.
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Broad Basin Macroinvertebrate
Template Reports



BENTHIC MACROINVERTEBRATE SAMPLE

Waterbody Location Station ID Date Bioclassification
| BROAD R | SR 2802 | AB5 | 06/29/10 | Excellent |
County Subbasin 8 digit HUC Latitude Longitude AU Number Level IV Ecoregion
[ BuncOMBE | 1 | 03050105 | 35495278 | -82.273611 |  9-(1) [ Southern Crystalline Ridges and Mountains |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Stream Depth (m)
| C:Tr | 34 | 1940 | 10 | 05 [
Forested/Wetland Urban Agriculture Road Other (describe)
Visible Landuse (%) | 70 | 0 | 30 | 0 [ 0 |
Upstream NPDES Dischargers (>1MGD or <IMGD and within 1 mile) NPDES Number Volume (MGD)
|none | | |
Water Quality Parameters Site Photograph
Temperature (°C) 22.8 :
Dissolved Oxygen (mg/L) 7.9
Specific Conductance (uS/cm) 32
pH (s.u.) 6.2
Water Clarity | clear

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 17
Bottom Substrate (15) 12
Pool Variety (10) 9
Riffle Habitat (16) 15

Bank Erosion (7) 7
Bank Vegetation (7) 6
Light Penetration (10) 2
3
3

Left Riparian Score (5)
Right Riparian Score (5)

Total Habitat Score (100) 79 Substrate |mix of boulder, cobble, gravel, sand, silt
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/29/10 11002 126 58 3.23 2.52 Excellent
07/11/05 9663 77 43 271 2.20 Excellent
07/10/00 8145 99 49 3.79 2.91 Excellent
07/10/95 6830 82 43 321 244 Excellent

Data Analysis

The site is about 8 kilometers northwest of Lake Lure, and about 12 stream-kilometers upstream of the reservoir. The catchment is primarily forest
with very little agriculture.

The BAU have benthic data for four sampling events, beginning in 1995. All benthic sampling at the site was conducted using Full Scale methods.
EPT Richness was greater in 2010 than for the prior high value (58 versus 49 taxa in 2000). The NCBI value for 2010 was near the middle of the range
for all prior sampling events. Based up the benthic community, there is no indication of water quality problems at the site.




BENTHIC MACROINVERTEBRATE SAMPLE

Waterbody Location Station ID Date Bioclassification
| BROAD R | SR 1181 | AB4 | 07/02/10 | Good |
County Subbasin 8 digit HUC Latitude Longitude AU Number Level IV Ecoregion
| RUTHERFORD | 2 | 03050105 | 35.394167 | -82.096111 [ 9-22b | Southern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Stream Depth (m)
| C | 190 | 820 | 26 | 0.8 [
Forested/Wetland Urban Agriculture Road Other (describe)
Visible Landuse (%) | 100 | 0 | 0 [ 0 [ 0 [
Upstream NPDES Dischargers (>1MGD or <IMGD and within 1 mile) NPDES Number Volume (MGD)

[rone I |

Water Quality Parameters

Temperature (°C) 23.8
Dissolved Oxygen (mg/L) 9.8
Specific Conductance (uS/cm) 41

pH (s.u.) 7.2

Water Clarity | slightly turbid

Habitat Assessment Scores (max)
Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Bank Erosion (7)

Bank Vegetation (7)

Light Penetration (10)

Left Riparian Score (5)
Right Riparian Score (5)
Total Habitat Score (100)

alaN|IN|N][A|lO|WIN]B

(4]
w

Substrate sand

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
07/02/10 11000 91 42 4.19 3.68 Good
09/21/05 9751 60 19 5.44 4.96 Fair
07/12/00 8151 81 31 4.83 351 Good
07/12/95 6841 57 28 4.82 4.17 Good-Fair

Data Analysis
The site is about 13 kilometers west of Rutherfordton, about 13 stream-kilometers downstream of the reservoir of Lake Lure, and within a 303(d)-listed

segment (AU 9-(22)b) due to the classification of Fair received following benthic sampling at this site in 2005. The catchment is primarily forest, with
some development (Chimney Rock, Lake Lure).

The BAU have benthic data for four sampling events beginning in 1995, all using Full Scale collection methods. EPT Richness in 2010 is much greater
than for the prior high in 2000 (42 versus 31 taxa) and more than double that collected in 2005 (19 taxa). Also, the NCBI value is significantly lower
than for any prior collection event. It was noted in the prior basinwide report that only one stonefly taxon was collected in 2005 while four were
collected during each of the two prior sampling events in 1995 and 2000. Five stonefly taxa were collected in 2010.

The late season collection in 2005 likely contributed to both the depressed EPT Richness and high NCBI value. Compared to results from 1995 and
2000, where seasonal effects should be nearly non-existent, the combination of the significant increase in EPT Richness and decrease in NCBI value

in 2010 is highly suggestive of an improvement in water quality since those two earlier sampling events.

As in 2000, a large mussel bed was noted in the reach sampled in 2010. No such bed was found by the field crew sampling in 2005.




BENTHIC MACROINVERTEBRATE SAMPLE

Waterbody Location Station ID Date Bioclassification
| COVE CR | offSR1381 | AB17 [ 07/01/10 | Excellent |
County Subbasin 8 digit HUC Latitude Longitude AU Number Level IV Ecoregion
| RUTHERFORD | 1 | 03050105 | 35456944 | -82.106944 | 9-23-(9) | Southern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Stream Depth (m)
| [ | 43 | 880 | 18 | 0.3 [
Forested/Wetland Urban Agriculture Road Other (describe)
Visible Landuse (%) | 10 | 0 | 80 | 10 [ 0 |
Upstream NPDES Dischargers (>1MGD or <IMGD and within 1 mile) NPDES Number Volume (MGD)
[rone | | |
Water Quality Parameters Site Photograph
Temperature (°C) 24.1
Dissolved Oxygen (mg/L) 8.8
Specific Conductance (uS/cm) 41
pH (s.u.) 6.7
Water Clarity | clear

Habitat Assessment Scores (max)

Channel Modification (5) B
Instream Habitat (20) 19
Bottom Substrate (15) 10
Pool Variety (10) 6
Riffle Habitat (16) 16

Bank Erosion (7) 5
Bank Vegetation (7) 4
Light Penetration (10) 5
1
1

Left Riparian Score (5)
Right Riparian Score (5)

bIEN A e

Total Habitat Score (100) 72 Substrate cobble dominant, otherwise mix of gravel, sand, boulder
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
07/01/10 11001 --- 49 3.08 Excellent
09/21/05 9750 37 3.98 Excellent
07/12/00 8152 --- 40 3.15 Excellent
07/10/95 6831 37 2.99 Excellent

Data Analysis

The site is 17 kilometers northwest of downtown Rutherfordton, and about 8 stream-kilometers from the confluence with Broad River. The catchment
is primarily forested, with some grassland and agriculture.

The BAU have data from four sampling events for the site, beginning in 1995. Each collection has been made using EPT methods. EPT Richness was
significantly higher in 2010 than for any previous sampling event (49 taxa versus 40 in 2000), while the EPT Bl was within the range of prior values.

The substrate and hydrological characteristics seen in 2010 did not reflect those noted in the prior basinwide report for the 2005 collection (which
described the site as having about 70% sandy substrate, pools filling with sediment, and infrequent riffles). Substrate characteristics were very similar
for the 2010 and 2000 collections.




BENTHIC MACROINVERTEBRATE SAMPLE

Waterbody Location Station ID Date Bioclassification
| BROAD R | SR 1106 | AB3 | 08/24/10 | Good-Fair
County Subbasin 8 digit HUC Latitude Longitude AU Number Level IV Ecoregion
| RUTHERFORD | 2 | 03050105 | 35227778 | -81.930833 [ 9-(255) | Southern Outer Piedmont
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Stream Depth (m)
| WS-IV | 539 | 720 | 40 | 0.6 [
Forested/Wetland Urban Agriculture Road Other (describe)
Visible Landuse (%) | 100 | 0 | 0 | 0 [ 0 |
Upstream NPDES Dischargers (>1MGD or <IMGD and within 1 mile) NPDES Number Volume (MGD)
[Rutherfordton WWTP | NC0025909 | 3 |
Water Quality Parameters . Site Photograph
Temperature (°C) 26.4 B
Dissolved Oxygen (mg/L) 7.5
Specific Conductance (uS/cm) 45
pH (s.u.) 6.7
Water Clarity | slightly turbid

Habitat Assessment Scores (max)
Channel Modification (5) 4
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Bank Erosion (7)

Bank Vegetation (7)

Light Penetration (10)

Left Riparian Score (5)
Right Riparian Score (5)
Total Habitat Score (100)

[
N
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Substrate sand dominant, otherwise mix of bedrock, gravel, cobble, boulder

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/24/10 10996 80 31 4.98 4.38 Good-Fair
09/20/05 9747 48 19 4.83 4.23 Good-Fair
07/11/00 8156 71 24 5.46 4.69 Good-Fair
07/12/95 6844 52 23 4.85 3.85 Good-Fair

Data Analysis

The site is about 13 kilometers southwest of midtown Forest City. The catchment is primarily forest, especially in the higher elevations, while the
remainder is development (Chimney Rock, Lake Lure, Rutherfordton and portions of Ruth, Spindale, Saluda, and Columbus), and pasture and
cropland.

The BAU have benthic data for four sampling events at the site, with Full Scale collection methods used each time. The greatest number of EPT taxa
(31) were collected in 2010, significantly greater than the prior high of 24 in 2000. The NCBI value for 2010 was within the range for the prior sampling
events. Except for the jump in EPT Richness for 2010, indications are that water quality is stable at the site.




BENTHIC MACROINVERTEBRATE SAMPLE

Waterbody Location Station ID Date Bioclassification
|  MOUNTAINCR | SR 1149 | AB35 | 06/30/10 | Good |
County Subbasin 8 digit HUC Latitude Longitude AU Number Level IV Ecoregion
[ RUTHERFORD | 2 | 03050105 | 35316389 | -81.998611 | 9-25-3.5) | Southern Inner Piedmont [
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Stream Depth (m)
| WS-IV | 47 | 750 | 10 | 0.3 [
Forested/Wetland Urban Agriculture Road Other (describe)
Visible Landuse (%) | 100 | 0 | 0 [ 0 [ 0 |
Upstream NPDES Dischargers (>1MGD or <IMGD and within 1 mile) NPDES Number Volume (MGD)

[none | | |

Water Quality Parameters

Temperature (°C) 21.8
Dissolved Oxygen (mg/L) 7.8
Specific Conductance (uS/cm) 56

pH (s.u.) 6.1

Water Clarity | slightly turbid

Habitat Assessment Scores (max)
Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Bank Erosion (7)

Bank Vegetation (7)

Light Penetration (10)

Left Riparian Score (5)
Right Riparian Score (5)
Total Habitat Score (100)

galdhlOo|Oo|O|W|IO|W|IN|O
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Substrate sand

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/30/10 10998 25 3.71 Good-Fair
09/21/05 9752 - 19 4.04 Good-Fair
08/17/00 8165 53 19 4.91 411 Good-Fair
07/12/95 6842 28 3.85 Good

Data Analysis

The site is 6.5 kilometers southwest of downtown Rutherfordton and about 700 stream-meters from the confluence with Broad River. The catchment is
a mixture of forest, grassland, and pasture and cropland.

The BAU have benthic data from four sampling events at the site beginning in 1995. EPT sampling methods were used in 1995, 2005, and 2010, while
Full Scale methods were used in 2000. EPT richness for 2010 is within the range for the prior sampling events, and significantly greater than for 2005.
The EPTBI value for 2010 is slightly lower than recorded for prior samples.













BENTHIC MACROINVERTEBRATE SAMPLE

Waterbody Location Station ID Date Bioclassification
| GREEN R | SR 1302 | AB24 | 06/29/10 | Good
County Subbasin 8 digit HUC Latitude Longitude AU Number Level IV Ecoregion
| POLK [ 2 | 03050105 | 35260278 | -81.984167 | 9-29-47) | Southern Inner Piedmont
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Stream Depth (m)
| WS-IV | 243 | 720 | 30 | 05
Forested/Wetland Urban Agriculture Road Other (describe)
Visible Landuse (%) | 100 | 0o ] 0 [ 0 [ 0
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
[none [ | ==
Water Quality Parameters Site Photograph
Temperature (°C) 26.0
Dissolved Oxygen (mg/L) 7.5
Specific Conductance (uS/cm) 41
pH (s.u.) 6.1
Water Clarity | slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 17
Bottom Substrate (15) 12
Pool Variety (10) 5
Riffle Habitat (16) 15

Bank Erosion (7) 7
Bank Vegetation (7) 7
Light Penetration (10) 2
3
4

Left Riparian Score (5)
Right Riparian Score (5)

Total Habitat Score (100) 77 Substrate mix of boulder, cobble, gravel, sand, and small amount of silt
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

06/29/10 10994 53 29 4.02 3.82 Good
09/20/05 9748 58 23 4.72 4.04 Good-Fair
07/12/00 8153 70 29 4.50 3.71 Good-Fair
07/11/95 6835 52 27 4.51 4.16 Good-Fair
07/26/89 5015 83 35 4.71 4.06 Good
07/21/87 4165 74 33 4.88 4.25 Good

Data Analysis

The site is located about 14 kilometers southwest of midtown Forest City and about 1.4 stream-kilometers from the confluence with Broad River. The
catchment is mostly forested, particularly in the upper two-thirds, and otherwise a mixture of development (portions of Saluda and Columbus), pasture
and cropland, and grassland.

The site has been collected six times since 1987, with Full Scale collection methods used each time. A significantly lower NCBI value was recorded for
2010 (4.02) than for any prior sampling event (the previous low value was 4.50 in 2000 as determined using the latest tolerance values). EPT richness

for 2010 is in the middle of the range for all sampling events at the site. Overall there does not appear to be a trend in water quality as reflected by the

benthos.




BENTHIC MACROINVERTEBRATE SAMPLE

Waterbody Location Station ID Date Bioclassification
| WALNUT CR | SR 1315 | AB47 | 06/30/10 | Good |
County Subbasin 8 digit HUC Latitude Longitude AU Number Level IV Ecoregion
| POLK [ 2 | 03050105 | 35354167 | -82.103333 [ 9-29-44 | Southern Inner Piedmont [
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Stream Depth (m)
| [ | 17 | 800 | 9 | 0.3 |
Forested/Wetland Urban Agriculture Road Other (describe)
Visible Landuse (%) | 30 | 0 | 70 | 0 [ 0 |
Upstream NPDES Dischargers (>1MGD or <IMGD and within 1 mile) NPDES Number Volume (MGD)

|none | | |

Water Quality Parameters

Site Photograph

Temperature (°C) 21.6 £  “
Dissolved Oxygen (mg/L) 7.8 ;
Specific Conductance (uS/cm) 35

pH (s.u.) 6.8

Water Clarity | slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 18
Bottom Substrate (15) 13
Pool Variety (10) 9
Riffle Habitat (16) 15

Bank Erosion (7) 4
Bank Vegetation (7) 4
Light Penetration (10) 7
3
2

Left Riparian Score (5)
Right Riparian Score (5)

Total Habitat Score (100) 79 Substrate even mix of boulder, cobble, sand, with some gravel
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/30/10 10999 29 2.95 Good
09/21/05 9703 33 3.50 Good
07/11/00 8150 38 3.23 Excellent
07/11/95 6834 14 4.13 Fair

Data Analysis
The site is 13 kilometers west of downtown Rutherfordton, and about 1.3 stream-kilometers from the confluence with Green River. The catchment is a
mixture of forest, pasture and cropland, and grassland.

The BAU have benthic data for four sampling events beginning in 1995. EPT collection methods were used in each instance. EPT Richness has
shown a decline in each successive sampling event starting with 2000. This is primarily driven by differences in the number of Trichoptera taxa
collected, though within that insect order there are generally no apparent trends. The low EPT Bl value in 2010 compared to prior years is indicative of
better water quality in spite of declines in EPT Richness since 2000.




